ABSTRACT
INTRODUCTION
In the last twenty five years the force of Natural hazards has been reduced considerably using scientific and systematic application of strategies at different levels. A lot of new models have been created to assess and reduce vulnerabilities faced by urban societies when subjected to natural hazard. The application of these decisions in various disaster situations are essential factors for the peaceful existence of the people exposed to these hazards. This paper is concentrated on vulnerability assessment in the field of disaster management. The different criteria used in the disaster management processes characterize real world situations.
Before going further, let us clarify a few terms. A hazard is something harmful and unwanted which always depend on chances. Hazards lead to risks. A hazard links an event which exposes people to risky situations.
The huge economical loss involved in such situations and the environmental damage created against the society compel researchers to develop new mathematical model constructions to predict and assess their effects and the means of tackling them.
Applying a logical approach in order to identify related factors is an important task in this frame work.The proper understanding of the hazard and the application of the new mathematical models will certainly create an effective computing environment.With the introduction of changing advanced technologies and the fast growth of web information through challenges to information professionals and model construction experts. Due to the prevalence of conventional orthodox attitude ( or looking at reality negatively or as providential) that assessing risk and identifying return on investment is simply too hard to do.
A Vulnerability is anything that could be exploited to gain or deny access to an asset or otherwise compromise an asset. Vulnerability is generally open to attack injury or assault without protection from nature's fury or a kind of exploitations to make gains using such situations. If controls, means of protection, were put into place the vulnerability would be reduced.
RISK
The terms hazard, risk, reliability, vulnerability are mostly used in wrong context. The various definitions on risk are by Jacques Ganoulis is listed below:
Hazards -the potential source of harm Risk -the possibility of adverse effects like loss and injury caused by exposure to hazards. Reliability -the probability of the system being able to perform under a given hazard. Vulnerability -the susceptibility of the system to cope under a given hazard. Risk = Hazard x Vulnerability.
FUZZY LOGIC
Fuzzy logic invented by Lofti Zadeh in the 1960's combines the concept of classical logic and the Lukasiewicz sets there by defined graded membership. According to Zadeh language and human intelligence can be linked mathematically. Words can define concepts in a better way than mathematics but fuzzy logic and its expression in fuzzy sets can help to construct better models of reality. We have taken the study of Nagapattinam district which is often affected by worst natural hazard.
NAGAPATTINAM DISTRICT OF TAMILNADU
In Tamil Nadu, for administrative and revenue purposes 32 districts have been created which are further divided into revenue divisions and taluks. Nagapattinam district lies on the east of Tamil Nadu bordering Bay of Bengal and extends upto Palk Strait. Nagapattinam district was formerly a part of Tanjore district. The district's boundary is shared by Thiruvarur, Karaikal, Tanjore and Cuddalore district's. Its population as per the 2011 census was nearly 1,614,069. In this district there are seven taluks, eleven administrative blocks, eight town panchayats and four municipalities. The five coastal taluks are named after the main towns in them namely Sirkali, Tharangambadi, Nagapattinam, Kilvelur and Vedaranyam.
Karaikal an administrative district of Puducherry union territory lies between Tharangambadi and Nagapattinam taluks.Nagapattinam is the only district which links two state regions. The district head quarters Nagapattinam lies on the coast but in less populated than its northern expansion.
As of 2011 Indian census, Nagapattinam's population of 1,614,069 , includes 797,214 males and 816,855 females. 
GEOGRAPHCAL LOCATION

RAINFALL AND FLOODS
If the rainfall is copious at the catchment areas the resulting floods often damages the standing crops in the district and scratches away the live hood of the people. In the recent past Nagapattinam District had been buffeted by several cyclones and floods. It had faced severe draught situations also during monsoon failures because this district lays at the fag end of Cauvery delta region.
TSUNAMI 2004
The earthquake epicentered off the coast of Sumatra island of Indonesia on 26 th December 2004 in the Indian Ocean triggered a series of devastating Tsunami waves. On the coastal landmasses bordering Indian ocean 297,248 people were feared killed or missing and more than 1,126,900 were displaced by this terrible natural calamity. The worst affected coastal area of Tamil Nadu was Nagapattinam district which recorded 6065 dead and 1922 injured.
CYCLONE THANE 2011
Nearly after seven years the tropical cyclone Thane hit the coastal area of the states of Tamil Nadu and Puducherry on 30 th December 2011. With the lashing of heavy rains and the blowing of winds at the speed of 135kmph (83 mph) it caused tidal waves to go upto 1.5 meter. The cyclone uprooted millions of trees on the coast from Chennai to Nagai and inundated hundred's of low lying villages.
In Nagapattinam district the coastal areas such as Nagapattinam, Sirkazhi, Vedaranyam, Kilvelur, Tharangambadi which are all affected due to some natural disasters like Tsunami, floods, cyclone, etc., had to bear the brunt of cyclone Thane also.
POPULATION DENSITY
Here we present the population data of the following taluks.
Nagapattinam 
SOCIO-ECONOMIC STATUS
The coastal regions of Nagpattinam District depends mainly on agriculture and fishing. There are no major industries or income generating possibilities. Hence, much of the population of these areas live at the mercies of nature. A low percentage of salaried class people and a very few successful landlords constitute for the limited middle and upper middle class population. Otherwise, generally, the socio-economic status of the people of these areas are pathetic compared to many parts of Tamil Nadu.
SOCIAL VULNERABILITY
In its broadest sense, it is one dimension of vulnerability to multiple stressors and stocks including natural hazards. Social vulnerability refers to the inability of people organization and societies to overcome the adverse effects of multiple stressors to which they are exposed. The concept of social vulnerability is a recent coinage when describing natural disasters and other hazard. Most works conducted so far focus on empirical observation and conceptual models. But the subtle nuances could be better explained only in terms of fuzzy logic modeling.
DISASTER
A disaster is not bowed by political, social, economic or geographic boundaries. When it occurs, it impacts all. The impacts such as a calamity does not remain confined to its physical components, but transcends beyond it and impacts the social-economic conditions of affected persons and places. Hence, disaster management to be holistic, should not remain in the domain of relief centric approach, but go beyond and before to assess the risk factors from available past experiences to create a rent paradigm to plan for future social risk management. Fuzzy logic approach could be only the best ways of Risk Management.
FUZZY LOGIC TOOLBOX
In this paper, we have created a fuzzy rating tool to assess the risks. The methodology is used here is a multi criteria decision making analysis which helps to analyze risk factors in a flexible and easily understandable way. It is used here to assess social risk of the areas of study.
As per our fuzzy logic model several hierarchical inputs are provided to receive one output.This output represents one social risk assessment from different natural disaster inputs. In this study, six indicators for the social risk assessment for the Nagapattinam district of Tamil Nadu, India, are defined using the expert knowledge, statistical data and published thematic maps for the rainfall and the flood hazards. For the fuzzy logic model designed the inputs are the indicators. These fuzzy system inputs are defined as follows: 
FUZZY SUBSYSTEM FLOW CHART
In our fuzzy logic model we designed a three level hierarchical fuzzy systems which uses the already defined six inputs. In the first level includes three fuzzy logic subsystems are included, and the second level includes one fuzzy subsystem and in the third level one fuzzy logic subsystem is included. Each fuzzy system has two inputs. The fuzzy logic system output gives the social risk assessment of the natural hazards in the studied region of Nagapattinam district. The system output variable gives the complex assessment of the social risk from natural hazards relevant to the studied region. For the final decision making the complex assessment is taken as a criteria to assess the degree of Social Risk using the six parameters. The higher value shows the higher degree of risk faced by the society.
In the fuzzy logic system the input linguistic variables (six indicators and four intermediate variables) are represented by three fuzzy membership functions "low", "middle"and "high". We have assessed the input variable in the interval [0,10] using trapezoidal membership function. (Fig.3) The output reached through this fuzzy logic system is described by five fuzzy membership functions 1.Very low, 2. Low, 3. Middle, 4. High, 5. Very high. The degree of social risk from these natural disasters is assessed in the interval [0,100] using triangular membership function. The next figure shows the input and output membership function.
We use "IF-THEN" clause to define the inference rules in this fuzzy logic systems. Each of the fuzzy logic system has nine rules to define the knowledge base.
Here are some of the inference rules that are applicable to the variable inputs.
If rainfall is high and thane is middle then climatic risk is middle If rainfall is middle and thane is high then climatic risk is high If tsunami is high and thane is low then climatic risk is middle If tsunami is low and thane is middle then climatic risk is low If climatic risk is middle and land calamity is high then environmental risk is middle If climatic risk is low and land calamity is middle then environmental risk is middle If population density is middle and socio economical status is low then social vulnerability is low If population density is low and socio economical status is middle then social vulnerability is low If environmental risk is high and social vulnerability is high then social risk is very high If environmental risk is low and social vulnerability is low then social risk is very low
We have designed this fuzzy logic hierarchical system using Matlab environmental as fuzzy logic tool box. We have used Mamdani type fuzzy inference system to explain the fuzzy subsystem. The inference surfaces in 3D for the fuzzy logic subsystems are given in the following figure:
APPLICATION OF FUZZY LOGIC MODEL FOR THE NAGAPATTINAM COASTAL AREAS
A fuzzy logic model designed here is used to assess the social risk of the five areas in the Nagapattinam district coastal areas. These areas are Vedaranyam, Nagapattinam, Kilvelur, Tharangambadi and Sirkazhi which are exposed to different types of natural hazards. The values assessed for input variables are choosen to be related to each other for these five areas in the interval [0, 10] . The input data indicated for the choosen five areas and the obtained results are shown in table1. We prioritized the risk based area which estimates the vulnerability value and the potential damage value due to the damage caused by such natural hazards. The risk zone are defined using the parameters provided by the Government of Tamil Nadu on the particular natural hazards namely Tsunami, Thane and coverage of lands being destroyed. We have used the input system of ruleview syntax to get the outputs as shown in the table above. "The ruleviewer invoking…………..how to use" rule view explains how the ruleview syntax is applied to evaluate the outputs.
The results show that Nagapattinam area has the highest climatic risk according to the defined inputs. The other areas ordered by the decreasing climatic risk degree are Sirkazhi, vedaranyam, kilvelur and the lowest climatic risk area is Tharangambadi. The combination of climatic risk with Tsunami and Thane changes the risk degree of the land calamity risk which is higher in Nagapattinam and Kilvelur. Tharangambadi has lower risk value compared to others. The social vulnerability is higher in Sirkazhi area due to its population density and Nagapattinam and Vedaranyam have almost similar vulnerability and the lower values are obtained for kilvelur and Tharangambadi. Hence the highest social risk level is obtained for Nagapattinam area according to the considered natural hazards and social vulnerability; the decreasing order of risk degree of the other areas are Sirkazhi, Vedaranyam, Kilvelur and Tharangambadi. The social risk assessment is more than two times lower for Tharangambadi area relatively compared to that of Nagapattinam area. Even though social vulnerability is the highest in Sirkazhi, the social risk is the second highest in the list. The stake holders which deal with Disaster Management must take exact decisions to reduce the dangerous impacts using the social risk assessment for these five areas of Nagapattinam district.
CONCLUSION
A fuzzy logic model for social risk assessment in the five regions of Nagapattinam district is proposed. This model is based on the models described in [14 -16] and itsis expanded with many input parameters related to the area under study. The social risk of these area is assessed using available map , data collected from the government departments such as disaster management, Tsunami department, census department, Journals on current socio economic developments and from expert knowledge. The fuzzy logic model is designed using matlab software with fuzzy logic toolbox and simulink. Major goal of this system is to proposed an effective management of the decision making regarding prevention of risk for the given area.
The consolidation and sharing of available knowledge among government Departments and Disaster Management Agencies could result in realistic planning and effective implementation of the schemes to reduce repetitive occurrence of natural calamities and to alleviate the woes faced by affected people in the above regions.
